Secretory activity of nasal mucosal mast cells and histamine release in hay fever.
Although theoretical considerations and experimental evidence implicate the mast cells in the pathophysiology of the immediate type hypersensitivity reaction, the evidence of their active participation in human allergic disease is still fragmentary. We have therefore sought evidence of mast cell activation in allergic mucosal disease using strictly seasonal allergic rhinitis as a model. Twelve patients with birch pollen-induced hay fever were examined before and well into the birch pollen season. Allergen exposure was monitored by pollen counts and the degree of symptoms registered daily. Small surgical biopsies and mucosal imprints were obtained from each patient before and during the season. Mast cells were analysed by light and electron microscopy and mucosal histamine was measured using a sensitive HPLC assay. We found a reduction in the number of mast cells in the nasal mucosa during pollen exposure (p less than 0.05) but no significant reduction of the histamine content. There was a correlation between the nasal mucosal mast cell density and histamine content before the pollen season (r = 0.76; p less than 0.01), but no such correlation was found during the period of pollen exposure (r = 0.19; n.s.). This finding points to secretory activity by the mast cells during the pollen season and to the appearance of a non-mast cell pool of tissue histamine. Evidence for a secretory activity of the mast cells during the pollen season was also confirmed by electron microscopy. In addition, we found a strong correlation (r = 0.77; p less than 0.01) between the histamine content of the nasal mucosa during the pollen season and the degree of nasal symptoms. The number of epithelium-associated mast cells found on mucosal imprints prior to the pollen season showed a strong correlation with the symptoms experienced later during the period of pollen exposure (r = 0.83; p less than 0.01). Taken together these observations indicate that the mast cell has a pathogenetic role in continuous allergic airway disease and re-emphasizes the role of histamine in the induction of the symptoms of allergic rhinitis.